Involvement of hexose transport in myogenic differentiation.
A high (HAHT) and a low (LAHT) affinity hexose transport system are present in undifferentiated rat L6 myoblasts; however, only the latter can be detected in multinucleated myotubes. This suggests that HAHT is either down-regulated or modified as a result of myogenesis. The present investigation examined the relationship between HAHT and myogenic differentiation. While myogenesis could be inhibited by the potent hexose transport inhibitor phloretin, it was not affected by phlorizin which had no effect on hexose transport. This relationship was further explored using six different HAHT-defective mutants. All six mutants, altered in either the HAHT transport affinity (Type I mutants) or capacity (Type II mutants), were impaired in myogenesis. Since these mutants were selected from both mutagenized and non-mutagenized cells with different reagents, or with different concentrations of the same reagent, the deficiency in myogenesis was likely due to changes in HAHT properties. This notion was confirmed by the observation that growth of Type I mutants in high D-glucose concentrations could rectify the defect in myogenesis. D-glucose was unlikely to rectify the defect in myogenesis, if this defect was due to a second unrelated mutation that may have arisen during isolation of the mutants. Since both types of mutants were not altered in LAHT, D-glucose should still be taken up into the cells. The fact that the glucose-mediated increase in fusion could not be observed in Type II mutants (deficient in the HAHT transporter) suggested that myogenesis was dependent on the presence of D-glucose or its metabolites in specific HAHT-accessible compartments. It is tempting to speculate that trans-acting regulators involved in myogenesis may be synthesized from the glucose metabolites in these specialized HAHT-accessible compartments.